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Abstract of JP 2000099351 (A) 

PROBLEM TO BE SOLVED: To attain an 
incremental CG even with a mark &amp sweep 
method, to omit the compaction and also to improve 
the availability of a memory, to decrease the 
fragments in consideration of the lifetime of each 
object and to reduce the waste of power of a CPU. 
SOLUTION: A means is prepared to incrementally 
perform a garbage collection thread which detects 
an object that is not referred to by any object in a 
heap area of a memory and releases the memory 
area of the detected object as a memory allocatable 
free area of another object together with a means 
which performs the scheduling to execute in time 
division each thread according to its priority and a 
means which alternately changes the priority of the 
garbage collection thread in both states where the 
priority is higher and lower than the priorities of other 
threads. 




Data supplied from the esp@cenet database — Worldwide 



ma*mmft (jp) (12) & ffl 1^ & $H (a) aumNHii&ii** 

#$12000 -99351 
(P2000 -99351A) 



(43) &mB ¥$12* 4 n 7 H (2000. 4. 7) 



(51) IntCl. 7 
G0 6F 9/46 

12/00 


340 
5 9 1 


FI f-m*(##) 

G O 6 F 9/46 3 4 0 B 
340F 
12/00 5 9 1 

mm* m& m^mam* ol (±3om) 


(21)fli§i#^ 


#iS¥l 1-200345 


C7DHWA 


000002945 




#S¥10 -260427<D»aj 






(22)fflgJB 


TOO* 9 314B (1998. 9. 14) 












m m 


(31)«5&|fcfc§6#4§ 


ftS*9 - 321766 






(32)&£B 


¥$9*113210(1997.11.21) 






(33)S5£fi&3i® 


B* (JP) 












^is«ffitp*^^s±^0rio#«! * 
















100084548 
















S*Kfctt< 



(54) [»9KO«H:] ^n^?A«W!»i^*U«aSW*Jt«*ft 



(57) iwsSY - 

•J^**»©|IMSMMfel«ll±Stf6. 'iff ^9 brrt. 
'!) LTttt^^-i'^ 1/? -> 3 V? K 



g86*J£GC*WK 



[*HH=W*©«H] 
tLT, ^©S£&^*it£*1-7 7^£»£&^*L 

* ©§£ &2pfr&M£i±l©J|&7 Srftffl-T- 5 7^ y <r- •> a 

19 srwtft? y HWti ut#*t5^-i?3 

tixoxt-v^-y >?%fi?^®b, tfifE^-i?^ u 
ifv-a K©ffi5ta«r^-v?3 U^->3 u 

s/ FW^Vy K©ff3fe«± DfliV^fcttv^tWIi: 

■[»*gi3] WE^- S> a U * -> h V y K©« 

go 

I**! 4 ] maf*- >y^Wys-y*\sy K©« 

y -f n ^ 5 M. A > * 7 a - * © ffl L K J; o T R *t 
*#S*»ftt d t S:W« t 2 (cfBgc©Xn 

[M*1 5 ] BulH7 y -««©**©«FlHSE^Srtfeffi 

ts^ai, fife 7 y -««©**^fiTffl^©t 

imE^-^a v-a K©«ft«©i(S^!Rffi 
©l*H*ft<i-5#aS:K»tfcd tl»it5!IM 
2 Sfcll 3 ic!Eic©7"n ^9 A9J»««. 

fii5*yr/v^-<A^wy k©ioi±, **>j ©t-T' 
tfitti-a^-^a u* vtr-< y > vjA'Wf 

ni/^v-g wi/y KW#D7^^ A* US' K© 



jtfrfc ±ot - ^«*rt©8(nE7 y -tB«#i?r£©ii* 

Tf*'>Lfc t #, DWE^-^a ^ ^3 y^Us* Kir 
[W#S7J ^y ©t-yfiwgrt©, ifro^v?^ 

*) %X^Wi7 y H**fc Lr»tt1-5, #*©£** 

10 fri-S^ai. mfl27y-«Sfcf±Bu!E^7'^ 3 :^ h 
©*SJB»*©i:fc»-3^-t\ fu!E»ii 9 ©¥li© 5 *> 
1 o©#|lR©#-i~ ^l/^^WI/y Ktr^ff-tS 

1r~t&=.ir f©*>fX©^*Srttft-i-5#at 4 StJfE# 
a*. 

■f-^Wtti, * °r a ©ft fflH^afic wfA dffi^iA 
Wt&"7*j=* h©*-f X©»#*rtO»Ufc*te 

t©-e*>s»*^ 8 iciEit©^ * y ©w <9 atsi. 

[»*«10] WIBHSf-^XSrftjt^-s^Sfi, -> 
^7=-A©{^ffl5I^B#(-v'^7 i i>.Wfl^iZ ! *^s UtiEIDt 

^ 9 A v 5 » -/UK J: 5 fc © T* h 5 ft *5 8 HEtto > 

30 [HfSll] ItEt-T-fflttrtSr^ftSftw^-fX 

6»*3S 8 (ciESc©^ y ©«d 0 Stlfc 

©f-w x©^fijsc fc #f--Y xsrsi* 1 1-5 r 7° y ^ 

3 v7P^'7A^>-^7^-^©P?o«fflL(cJ;o-C, mi 
Kt-:/ffl«fc#Wf5fc©-?fc5»*«l K-ISic© 

/*y©fiji9ar^« 0 ■ 
40 [Ii*«l3] >tjot-7l«rti:Wi^F 
«r 5 «:« x. fc 7 d ^ 9 A «l«Sfll ^ *5 ^"t , 

v-g y^a^A'f v^7^-^-©i^t>'i±lLt io-Ctu 
EHiTJ-'f XfcRSi-S^at fcRttfc - 1 «r »H 

3^y©W9a-TSi&, 

«r4^ti-5^S!*fil*.fc7'ci^9ASJ«lK11t*5V :i T, 
S^f-^X©S«^^WIEt-7 p ffl«rt}c:>5t1-5^-7*v f 
so ^ h©S»J9ar-y-WX}j:s*;!t-f-5#ia!i, 



X©£qfc&TXyX-: ^ay/o^A-f stiy*.-* 
(DWlXitiLK&oXmfe-tZ^&b, STXyX-v-a 
VT-n X7 i,^ y?7 ^-^CD^t>*ffl'L{CiS^L-C. M 

-fS^St SrKttfcr i ZWmti-ZJ*: y ©#] "9 aT 

i*i ctt 9 a t s ^ y ©§ ij 9 a rigig t , 

ffJlE ^ y * *» b iff if * * h Jis £ ^fcfif fcft S "t 
SK^XS?:** h©*#«:tfcffiU ttiWfr©^-*** 

16] ^ y © t -Xffl$i*i©, 
$R12t§#g!©i2ttfiS&SK:, a<OHr-7*J=.9 Vfrb\> 

#fig £ ft&V^XiXr ? I- CO 7* * y ^^©^Xv^ 

* b©**y*9 3-CT»TlB4fWE£ LT^-fS^X-:? 

» * bffi&^mzm-tti* * y n 9 stsiisis^t, 

■fy]) Hft£©£ 1 ©t 1 '- *X^= * h ©#JBBB 
^©lES^ftfe^^XXv^ h^^-tB2©r-^ 

y-^^ hSr&fflU JR2©f*-*fcWWti-t-i:£fcte 
iJE^-^fcSfcJISl©?'-**:**^ #JS3*vO> 
S^Xv^ hSrtfcffll-*, IWS^XS?** M*ffl¥8! 
fcKrtfcd b *¥f'®k-fZ, * y ©#J 9 aTgeM. 
[W**l 7] MB#B*^*^ Hftffl^Stt, AS 
ffi^Xv^ h©#!f.P#&©SHB# ©#fiP.5fez5 s fltlK« 1 
©x'-i?©^}cJ:^lnfe'r^i±J$^7t^-yv ; ^^ hT 

^ywfflOSTSII. 
[«**18] *6^v? -Kii»feO, 
fc*j~r 5 7 - 9 ©• * i&Mr*M*ffl ©MteSHSSH" 5 7 

7»y fr-is a yzfv ?7 l'? 7 x.-X<DWlfiliiUZ. 

JS¥LT, ^r©»f ii^#«^-t-7 7^^»#ii^-SS 

L© tttH^K^t 5 * X y V b , 

fnEJgfc* * y W-M-TSx-^ ©*#ia*#*>ofc 

^-*©»ti&*#fc$ftffl©iirr£^l-37X!J X- 
T, iME75^©*Mll!:jfi:Cfc«[«r1IWB^Vy Kfcfi-j- 
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4 

= * Fi>bt>tSJMV^x^ hfctftttiU 

^x^;? h(D*^})mmzm<D*7i?^t h©^y 
wo stwi47 y lt*bw v 

^v-h^u^ h'H^ y ^V^/WCfT 5*X;yX 
b. xu y KO*5te*W6CT#^Us' KSr^»*lte* 
fi L -T5fcfc©^.^v ; ^-y >X£fr5*X y^i, huBH 

[»#f2o] -^^©^KjEXTy t;u?jj* 
xv* K*3Wf4*. ^yr/^i'is^us' Kof ■» 

sfjia^y t/^-t uu y KoioB. p(^y©t-7° 

±7°^^? h<D**:})m<o%x°imteyy-imb lx 
20 jnst5^-^=wv'3^^-rvi' ]) ^■y^Mnn 

3 ^i/a^u«; KW»^!J7;^^A^V7 K© 

[fl*ii2i] p<^y©t-7°^rt©, ir©^i? 

[lf*^2 2] ^^y ©t-7°«rttfJ^3-C&tl 
S^-^x? h©^X©^SrSI»U, *©#**& 
J; 9 * t *HS*>f X©«E«»SrllWE t -X^^^-f 
hmtz-ta^-fJ^ Y com 9 3 TIM Xi i-5 rt*f 

st 1 1- 5 / * y © fi 9 s t itm* 

40 [ff*^2 3] ry/i/-hiLt©^7^t!^7 

•^is^snstf-Xv^ b^^'^y ©t-x« 
^{csii o ar s y * y ©« p a-c3&ftfcfiv^r, 

atfctf-Xv^* f©j**SrtltUU ttJWfeCf'-^Sr^ 
i-S^-Xv?^^ h©±dl«giSr»«-*ifc4:««i1-5 

^*y©W9aT75^o 
50 iii*3S2 4] ^^y ©t-xffi*rt©, f&©^-Xi> 



( 

5 

{t&©;f7*i^7 h©**y»9 3TTO4WSi: LTfl? 

K-rs^ * y td 9 s-c#ifcK:*5vvt\ 

7 y -mmofs 1 ©r-7 *ib« u #!$m#©^M!$ 

fc, *7i?=i> h©^flBB8«©aEHStLfcSlS^©^s? 

^7 h£*i-jg2©7-7£fBtiu gn©7-7£H 

i 1"« > * y ©#| 19 3 T^fe 
[fl*«2 5] Ki»fc©, »*>*y«W 

fc^$7*-*©*S&*#ft*ffl©BIJ&S:fe*-f37 
/r-v-g >7°n 7a:-*©PFt«ti L(C 

mmmfcf * y law-aH - *?*-* ©»#a^sfo 0 fc 

it, Sdie7 5^*r*#a*#!?©#ti8fcR*i-S^y 

t-7©»# &*Wfc*ffl©»7*ftfll-*-3r:/!J 7— 

g ^7°p 7*7 V7 7 ^-^©IWffl L 
T, «r1E7 5^©«t»teJiS:U.fctt*lW1B^i'S' KfcSi" 

^m-f^^fy ^b^^m^X^h-f^^'y ^ warn*. 

2 6] > * y © t -yffl*F*9©, ¥<D*zfi? 

*zfx/=.i? h©^^y^*ftii©^-y^i^ b©^y 
ft 5 ar^nBft7 y -«i L-r»»i-5^-s?3 u- 

^Va^i/y KSr-YV^ !M v7/Wc?t;>WI7"p7' 
7^i, ^i/j/ K©«**KJ6 C-C*^ v 7 K«r««MM 
KS«t Lt* 7' v^- y >7'<Ht 5 *a^o 77 a i , 

tWE#"*-3>=' ^Va^Uy K©ffiftS 
3i/?-/aWVy Wwi'y K©^3fcS<t 9ii"^ 
ft* kffiV^jJMIi fcSEEfcM+SJfiJst/ci 7*7 A i: «r 
Eft 7°p ^AEMtH, 

[fi*^2 7] -r-<>-b©^i^c-cy t/w^a 

fcttil»7l*K# y 7W-fA^l/y K^^tT-TS^n 7 
T\ 

fHB*y TA'*<<J>.xi'y K©lo£, ^^y©t-7* 
fK$ft©, HO-*??*-? Yfrb%,&m&ftt&^7'>J > 
*^>*r*fflU Si^^'v^ b©^*yfiB«*ffi© 

u7->a Ki U ^^^-^^ 

Wi/g^l"; KJM^©^y W'fA^l/y K©* 
flfcJ; 5 t-7fl«i*i©itufB7 y HHfcWJWE©**-*? 
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[fi#S2 8] **y©b-7*ffi«rt©, E<D*y*i? 
^i? h^fct^fliSitftv^y^a:^ h**UJU 

^fTtSM/a^^A^ tufB7y-!l«*fci4miE 
Hr-7*?^>; h©{£ffl«©*t^^T, flfjfE$Iifcil9 

10 ©#H@© 5 1 o©#|i|l©#x- v>r3 l/^v'a^Vy 
K 4r S«M- 5 &3I7" p 7 7 A £ £ fBi* L T $ 5 7° p 7 7 
AfBiiSg{$ 0 

I»*92 9J ^B^fi^WK^U ©fc-7* 

7° n 7 7 hmmfrX-b o T . 
p (^!J05t-7 , ffl*rtfcfiJt)ST?5^5^-y^ 3 :^ h© 
fvfX©£**;|**PU *©#*©+<&>* 0**fcH* 
1M XcffiRffiFSrSirlEfc -7 , ffi«t»-J-**rfc4^i? 
^7 h©tJ9 3riMX£r5&37 , p7'7^£!EftL 

20 "CBjlS^B^^ABlMW*. 

[MM3 0] ttflEfc-7°^rt^^fe»©-y-'('X 

X X D # < lot t /h S *©«« fcftl 0 S T 

3Ma7 , Pir7 A<iriaitLTfiSc?)ti*ii2 9^ie«t©^ 

[31*13 1] ^^ty ©t-7°«rt(C^7*^a:^ h 

*^•t-S#f5^tix:t7 0 D^7A»^l-fflv^b^^ 
5 7 0 p ^ 7 AK«MSE*-e fcot, 
ryytr-isa >/b^7M V^7^-x©Rf05fflL 
30 !C J; o-CSufBgl^-y-^ XSrKJEfS ji!ia7*P ^7 A t , 

7*i? = ^ h ©#J 9 S T f - 'T ftjgf 5 toST* p ^ 9 A 
SrlE^ LT & 5 7° p 9 7 AfB&^f$ 0 

[rt^3 2] /^ey ©t-^igcrtii^-y^^^ h 

Sr&ft+5#aSr«^fc7"p^9AIW»««fcfflv^tL 

miiet -7"^rtidSij 19 st btts ^-t*v? i ^ h©-y _ w 
x©»*^T7 p y 7— yT'B^M^?!-? 

©■KWHLKioTBMEU ^T7°y 7— i/a V^p ^ 
40 7A^>-^7 : ii-^©^0 J ttiLCj£;^LT, mifB^*© 

7'n ^7 A t . mtm^4 X©8*«S:flWS t - T'ffl 

«rtfc«i-5*^s?= ^ how 9 arf--r xc*£i-« 

^gT" P if 7 A trGft L X & 5 7" p if y AfE^E^o 
[»**3 3] 7°p^7A©^fa#tcx^7-i/-bi 
Lt©^ 7^ J: 9 ^ * y © t -7"®Siay^x ^ h 

s p v f 3- - 9 fcffl v ^ b n 5.7* p ^ 7 A^fttt 

ftt'fcot, 

ote^ 7 7. ^ b ^7*i>ai 7 h #£jjt s ^fcpf^j tffi a-r 

50 S7*-#*E1tU HSt&f7*S*9 h«rMSH- 



mm 2 o o o - 



8**^5?*^ h©Jf*Sr«ifflU R#ft©7*-#fc* 

IflMSS 3 4] y*P©t -z/ij«rtcQ N 
©**R«*:«B«L, a«lEttl^££i^:/i>^ f 
IffeoT, 10 
V V -W&<om l ©r-* SrfEfiU #ISBB«©3EJEi* 

fc«*ffl+ fc i t'KK^-* 1 ©7-* * 

7° n ^ 7 A frflBft LT $ 5 7° n if y Afgfttttt. 
[0 0 0 1] 20 

spurts, 

[0 0 0 2] 

i**©s«] jfe-f , wii§Bj©0j^*icioVM:ffl^5 
#WB»©jei**iaTtejj*-*-. 'w, tBAiE-»ttR©t*5 

[0003] J I S : J 1 SI*fflf&*SP**4)K (B 

#2 : flr<p*aaffl»*** (*-Attfll) 

#3 : 5M.y7 b^^TfflM** (*-Attfl|) 
#A : SUPER ASCII Glossary Help on Internet 

(1) /Bt^ (process) : Ma^iiS^E^-TS-^ffl 
If (#2) 

(2) XV-; K (thread) : !7°n -fe* Sfcte* * * i Witt 

5 1 ocom^mm^xmmn^m^mm^mm^ 

=ffW4*fcii!|iJfP7n-©r i 0 (#3) 

(3) = V7** h (context) : 40 

7-McMiILT) ^7 K£Htrf SfcftK&^fttitffi 
Mri*5. avx** M±, (ft/a 
Life© a ^^h, /o^iCAof^yy 

51**, 3l»^-l*aS«SrIR5i:r5, *5±tfWtf** 

i:LTi:6#, ^n****?***- h1-«*S*f»© 
#®-et-7"Hl§i:lif{m5o WPASCAL^AL 
GOL6 OX'IZmfimmtX? -ytKkbtlFORTR 
ANT?ttH36««teibixa. (#1) 50 



(4) ***(task) :#|^n^5y/XBtt^Bt 

#tt*©5Sft LTftlWT'D^yAtioTSiUftfcft 
3#^© 1 oJiUb©?iJ (J I S) 

(5) ^-5? (garbage) : b'Zfrbb&ffiZfrX^ft^ 
UK ^^tVtLSofc^v^ K tf^-Vfttf- 
s<i?=ils??x-®itil-tZ 0 (#1) 

(6) i/a U^-> a ^(Garbage Collection) : \jr ■ 

*ix^t£\^7i?x-? h%±%iM!bz>ifmxh% 0 r© 

5 fc»Xffl*#^< Lft < ft 0 s *B*IW©J6*^ 
■4«»Ctt*itftv\ (#D 

(7) f y ^ 7° y * (interpreter) ■ : AfiRSSfr Srfr 5 ftiR 
/b^A ( J I S) 

(8) 0 7/1^ A (real time) : t+«^©ffi©*MI 

ftaisiHSSrtKfco-c. w-»«©fT 5 f-^©iiti 
Hf#Pfl„ (j i s) 

(9) ^-y^i^ Mobject) : 7"b^ 3 7 (£«Lfc^ 
flte) tT-^©«^^5l>T^T^ (H 

X.ibtL5o (#1) 

(10) * 9* (class) iW-O^tttWfc^-^HBStr 
&o*"7>J*.* h©*#. (#3) 

(11) t-« (heap area) i/n^^A^fM 
Bfc*CT««4*i5J:5*f»««. (#2) 

(12) * 4r5? a (scheduling) :7V;*^y7£ 

^s^^-Hyxtt^^^Srawi-sri, (j i s) 

(13) h (event) : /n- K?i7/y 7 h jraT 
a^i#©*fcffi©*ftSrffi©^-Kf3ir/y7b 

^iTKiJiPtSCi:. -«tr©»©a»-Ctt, -ft 
yF©li^A-K^7/y7 h^^7©«ffi&«i- 

-t^o -tu-r^'O- h©«fc&gtt?d»|-e&, / y-tr- 

iS<0'<7 /-?t£b°frb'MW£*BM%?T l !>o (#A) 

(14) -ftvf.7 7^(event flag) : ^^Uolfc 

**»*p-f-'s#ii t ^ b ft s * * * p B i namaflttMft. 

(#3) 

(15) -fe "7 7 ^-(semaphore) : SiCWT'o ±7.^? 7. 9 

oomm^/ yz->JWR. watoasrff 5fc»©tti«a 

(#3) 

(16) (fSSEHW) (virtual mathine) : 
«fC©fif077?h*-^ (OS^-K7iT) 
SSfl^iZ^ftTh, »i£©^ , 7S' b*-Atft#L!fcV'>77' 



9 

[0 0 0 4] (17) Java VMQava Virtual Machine) : 
^V-f^^Wf ACfiWSilt J a v a T 

K4r4j*i"5, iv^**.^***. lavafi 

7M£©=i— Ktt, S£o^i/-7^^WTii:ft 10 
#Lftv*tlll|3- KOJBSriS. rttfcn-KU 

fcltrtSO^ J a v atgwyotlffc!), IMC 

[0 0 0 5] (18) 7 U -ff#(free area) : t —7* 

[0 0 0 6] (19) J —*)V7.\sy K(normal thread) 

K. 20 
[0 0 0 7] (20) ■v-^x-TVKmark table) : :fr7* 

^ r- as if r fl» fe i> #fig * tuft v ^g^&fi^S fcft 
IciffrfS*:/^:** He l *t l 

gffc 5 cot® "3 l& < r. i jjs-e# 5o 

[0 0 0 8] (21) b©?Nti(life time of t 

he object) : ^i?** 

■T-OB#^ 0 30 
[0 0 0 9 ] (22) =7 4 h'<}) 7 (write barrier) : 

#i8iofc»fi-R:flr6>*»©»ati-6r t. '##©#§■ 

l±, »##*.:JSjgSfciS, «##^5#fiB,^LTVN 

[0 0 10] (23) ^-Y -^(sweeping) : t -z/fpigy- 

[0011] (24) hi)5S;(create the objec 

t) : fW^i? AflEttK 40 

[0 0 12] (25) *7v^? h?H£(delete the objec 
t) : h*S5«!<rt. JWMbfc 

[0 0 13] (26) #f$ (reference) : ^S^^S^at^ 
VAiSgiJ©^©^^^^ hBfcT:?-fe*-f Sfcftie 

[0 0 1 4] (27) #H?J£JE(chenge the reference / 50 
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reconnect the reference) : #figSr^4©^-^5?^ ^ 
[0 0 15] $T, ^©Vy^r/nHry^co^t" 

V ^aHfe»J#-f 5 fc ft K . * fc«ft© * * * HQ -craJH Sr 

[0016] *fc, Witf^n^Atr^io/^ey* 
^»iv-c**-©r KU'^^siw^^y *7u#7j»<om 

TV ^'9 Ate J: 5 K*«Jfc* * y ««<o*JkSrtTfe'i»t 
ftff , 7°p A©HffiiS^*5^-Cffiffl $ ftft < ft o 

fc^yttKtfSHfei-s. *©ag*. ^^7^M 
57 y -«wa»*jRit3FJ6i-6. r 5 ur^n^H] 

i?) tawu rtbb^ftftr hLT) nxm 

[0017] rifiifl^-^a^fayoj&i 
fll:7n-ft- b i: CTH5 4tc^-f 0 tf^-v^ 

>©7A-=f y x"AHtt-v-^&^-r-7*Ss, is 
^e- K^1-5(s20l) o ffi^x * * V J^Dtf^—Vzi u# 

5» ) y ri-5(s202) o ffi^xt-y%mftfc$\iQ 

^^©^'7*^^^^ i b#Ba^tu-rv^5^7'^i^ h 

^-^tr#fJ-5^aS: ; fT5(s203) o ^©^aCJ; 1 ?. fa 
jft,<D*-7'i?x.? bfrbh&m&tlX^te^J-fVx.? h 

■kit*??** vvpm^mfm®. -fte^? v -m 
brtttts-r5(s204) o ^x(ir.©7y-^«^y ^ 

*«f^L, -v^^w-y K©^e- K^M-T(s205) o 
[0 0 18] tm*r©£?&#^-^=^->3 V 

[0 0 19] ^-^WVai/Jfrofct 



#fc#SfeS*V3©.^77^Vh;8M8&1-3. -tit?, 
aBKUfc-!Nrx©*#fcf«!j*&ii3J:$fc:, tf^s?* 

[0 0 2 0] 

[JgnasffftlJ: 5 2:tSH] JbJS lfc*feMff©4l 

(4, *©*«#*&©•* K4 S;lvO*a»£ 

tt*Ui46>4V\ r©<£ 5 fcMH3fc©«?m#&£5 
i:, U A&©i^£ft3^^Afc:i8^Ttt:*: 

Ktt, *©*»#** «n?#i"!»r^ 

[00 2 1] «jttf±IB«*©ilf'«-i S?a ->a > 
(£*T TGCj £V^ 0 ) ©**teJ:iitf, >*yfflHI 

I,OJttil-f©C^Wj5S^I9, 0i|x.f£6 4~1 2 8MB 
©k-T'fllgt-WR^IWSrSb, JLoGCJ±7y-««* 
*5a*»>L./tl»*-C^3feJHfc*Tfc>li5©-e, y TA- 

[0 0 2 2] !)7^-iAtt©l*$tl5^rJ»t 

fcflHSI-firiK:****, *©^U' S ' K©ffl#fc£-i-3 
ftHtt, *5Stti: Lt«;ltf»+/i s e cWTT-fc3r 

a»*H53J*TMt?#-f, -JjgftSfttU*, CPUii 
S»1 G C te**i-6 H fc *S fcft, *©m y 

[0 0 2 3] ±M©P^lffi(iGC©m-g-}£|5Se>-f, SBfW 

[0 0 24] ~(Dfflft<D%mtt-*y* J $'('<l'\>y ; 7 
if ft E^^yV^-V^Wk n v ytotii-XJ* h LT 

©HHSr«??H-rS-t«=&«. 

[0025] Gc©m©*-?it tr, ts^©is^as^^ 

«-fS*&dS«f««!!3lVol.35 No. 11 pplOOS -pplOlOfC 
*£*LT^5. COJWfefcifitf, GC©»+-C+»r* 

©xvy K^V^y Sr«ffl-t-5lRf-m^*v>©^ ^ 
* y Srffiffl L4l^*-»©* Wjy 'KL*»afcfT«ffl-C#4 
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teiSi/r:i3tf»ft»mtffc&*^©-t?, ^^ey ©ffiffl^j* 
tm< , '>*©pi y a«ET-C«f|s4*5^^Ktt 

[0026] sfc, -7-^&^-r-7 p ?fe"e-7^^b'^ 

##-f-5^ffifi, ron-the-fly GC J iV5*S5T% G 
C¥ffl©CPUfc&a£#J9y5T5-^/^CPUte©fc 
*©*fe^1lMSiaaVol. 35 No. 11 ppl006 ~ppl008(C^ 

£tL-cv>3. l^l, r©*-ffi-cf4, *yv>=? Yftlf; 
gEi-v-^ uri^s^ y-fcftEtjfflfJittLTirU/v 

-KfcJLotfTv--* LftlM4&f, -v-^f^s 

[0 0 2 7] ^rC-C. r©38W©ffi©a«f±-y^&x 
-T -y^T-fc 9 fcri* t>G C * K&ffi©x U'j/ KtH 
Wftt'MffMS^fllirU GC©ffiK©i$£-e*IWLT 
tMB^lcSillKG C Sr^T-et 3 J: 5 fc Lfc-f y 
20 ^ ^^^/«cGC^pr|gt-J- {r£fc3„ 

[0 0 2 8] HB^i'&^^-T'SlBGC 

r. ©a a vtrtf rttttf ^ * y ©«ffla**« 
[0 0 2 9] :o58lroiw|6ii'li3i'^->3^ 
3„ 

[0 0 3 0] £ibtc, K*©*^-^^ hJBSl^T'A 

tC s 7^^tC#ft-r3^7"5>^^ nctttt^-v' 
3 ^^©^J^^rSBtT^^^tifi^ 6>*v^©r% 
i©rttfSCPU/*!7-©&if*;£&o-CV^„ ^tifcM 

1-3t©tB*b-C, *©*^*^ bS:#ftW*d>b 

[0031] r©3BM©^©iWtt*^5?3i^ >rt© 

3„ 

[0 0 3 2] ii-e. jtetm«ME*rfrofc«lte»JLL 
50 fcSnttt«BBWi©BB«K:ov^-C*Lri8<. 
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[0 0 3 3 ] (1) Incremental Garbage Collection of 
Concurrent Objects for Real-TimeApplication 
d ©fiSTHBaker 2jS*Wc t ^ 0 1978*p-© ]) Tfr?4 A 

g c lt, £f£©MSfl# ?%frib&mteG croMifif 

[0 0 3 4] (2) Distributed Garbage Collection for 

the Parallel Inference Machine:PIE64 
GC 5 ffi$£#Bfl><#tt5r m*<OtHM 
B#|g£M< UTy T^-f AttSr|ft±-r5*2fe-e*>5. 10 

[0 0 3 5] (3) Garbage Collection in Distributed 
Enviroment 

Baker ©#^.Sr*a*-&, * s> h !7-* 
■5 9, *R»Wt 11**5. d 

it), »«»«t?J:!»as*4!Jr^-<ACGtrJBli- 20 
10 0 3 6] (4) 1 -2 20 0 39§ 

[0 0 3 7] (5) 4$PS¥ 3- 2 3 1 3 3 3f 
5. 

[0 0 3 8] (6) tit *»flT ¥£fiVol. 80 No. 6 pp58 30 
6-592 

[0 0 3 9] (7) B$y7 \>t?*Tft&£%l 2@D 7 
-4 

fc5„ 

[0 0 4 0] (8) 11TH Real-Time System Symposium "I 40 
ncremental Garbage Collection ofConcurrent Object 
for Real-Time Applications" 

*7i?^?-hf4<r>&my y -^misi^^i^^tix 

[0041] o) mnm&£fis 3 s ®&m*£5v-7 
y b tom^^mm try * y 5 r. t » 

[0 0 4 2] (10) Lecture Notes in Computer Science 
259 "Garbage Collection in a Distributed Environme 
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r/D ^-'>h y/P ^7 >^ 7i-xof iDtii? 
tTGc^sjftii-srtis ■x?*?** vmm\m-fz> 

[0 0 4 3] 

fc»©¥«l I»*3B1, 18, 2 51: 

1-5x-^©»#^^*#{±i©lifelr«-t-5T7°y 
->a y/n^7A^fy^7x- y.©!Wtti U£/S^ 
LT, ^©*tii^&£*1-7 7^&S#&^&SL© 

C^-fSo ^L-CfufB^Uy Ktf>P>©, fi^y^yfi 
5 r - * ©»# i&***M*ttl ©»7 SrttoS-f 5 
T7°y ^-->3 Is-fufyKA ^7i-^(0WMl. 
tc/SgLT, (HIE75^0tt«fcit:Cfc«trllWB^ u-y 

[0 0 4 4] rftfcj;^ aytr 3 -#MltBy?«) 

#*HftfflOBI»*r««(i-5AP I ©WlWHL*»feflBE> 
ItSAP I ©Pf't/mL*-e©f a lT"tTfctLfc^Uy KA 

©Ma©ji^^\ Ktisfg^y ^y i$s$k: 

^•5o *#&*;WfcftT^fctt;h,tf. ^ y 
©#ffi'l4^t)^rv^„ t> LSt&^asfrfcft-ovft 
(1, KA©-t©IB©toa&SISiitLTs #1 *.(*■?: 

©toaSrWSH^f-t" 5 * if©^fet- ± o T if i^£tt<Sr 

« *> * # h , w&mm srffsr.ttf-ctsjiSte**. 

[0 0 4 5] 11*112, 19, 2 6t«68M«, ^* 
U©t-7'flH«rt©, ^©^7*5?=^ h*»bt#fiBS*t 

tussrffi©*^^*^ i*©* * y « 9 mx*mt£7 y - 

I«HT»t5GC/Uy Kfc'fV^yy^A/Kl 

[0 0 4 6] r©<t 9t-GC^V-y KffllM^^St 
ttffi-Ctt, lO/Wy J; 577' y <r—> a VrtMf 5fc 

3*u imr7^->ay»^iciiGC^ 
us> K^SitiW y^y ©7 y-«;5s@ij, 

r% lo/w^ti!), Gc^l^LTftfeftftv^ 

#5o 

[0047] 3 \mz>wm. irffi^-i'a 1^ 
?y 3 ^v 7 K©«ftS©« ^ttloer^rT 1 y 

— -y-3 y7°ny'yi^^r y?7i-x©WtHL(cJ;ot 



( 9 ) 
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sS^-fSo rftKiJ;!), AP I ^USH-tmx\ tctx. 

ti©n#pfl£s< u ^^-rA^co^^-yj/ h%n.u 

o fcfg^s *!mb ft 9 , ^■^©n-XJaS CTtt^ 

[004 8] M**4 ME^-S^ u 

^•>3^^ K©«fc*©« WRM i fib <fc 5 
BISSrTT'y y^n ^7 A-f 7i-^©«f 

mtiU;:J;o-C!25rf 5„ rWU:!), fc i xJiigj^fft 10 
ft/W* %@Mi-?> J; 5 ft, ilLTCP U^igris&g 
!Sry'J^-v'3V7'n^7AOi^tii 1 JH»]£®< 
U jI&©TXy^~>3>XPX7A©±5fttlir^#) 

k: c p u KSfcsflJffl-t- a r X y T~ > b >X p x 7 A-e 

«JS«Srft<-t-5iitJ;oT, => Vx** h ^ yX 
1tV9>*—*^y K*/h£ 5. 

[0049] »*qi5 t«a»Wf±, y -«s«© 

«[*!©£#, IWB^'<-^3U^->3>^Us' K©0EJfe 
*OKv>tt«Ol*ni]*r«<-*-5. - mfcJ:D, ftttfctf 20 

5 r t tft ti , if© J: 5 ftrx y x- -> a y/D x? a 

•*^TXy ^3 ^Xp ^7Af(t #X-v>=i -> 

[0 0 5 0] g»*^6, 2 0, 2 
y h^^OSliTy TVU:?^ A*Us/ KSr^S*, 

IS y 7^-(a^ v y K©+w»*fc»3*T*K# y r 

)Vt>,i KfcsfefreS-fcaiSfcU GC^VyK 30 

© 1 oT-fc 5 G C ^glfi 1 £ *3 , 
[0 0 5 1] -®i-y T/^-l'i»t4©^*$tL?>v'^x 
At'B y TA^^fAttroMft^ Uj/Ktt5 T'ft^* 

tbSXnX? Ate^fifc-TS^Xv?:** h©S#'>ft< , 

^^©g^Sftftl^Xn^^fi, fe££;Jx5;i-X 

Xv^ b©ir&5&!iU y T^-f iv|4©M*$*vft 

v^w? hSr^u-c, 7^y©7y- 

««©*asfl*tf-hEJ&lfc Lfc:tXv^ * h ©*©i£f£ 

So 

[0 0 5 211**117, 2 1, 2 8t«5ISKf±, pt* 50 



y ©t-7°$ti$i*j© s if©^--/^^ h^e>t#fl§^tt 
ftv^y^o:^ hSrfttau ISK;*-X^=* b©^y 
%m%m<o*yi?^? h^^^vm'o^x^m^yv- 
mmt Lxteittirzkb tt, lute? y aitr 

B*^S?*^ hO«ffl*«0*fclS<5V^T, ^I«©Jlft 

5a*at)©^'<-v ? =' u^v-a v^i^s/ K^ii^td 

[0 0 5 3] -jftfc, GC*ff5#3\ tC7^3*i)X 
AfcJSCT, CPUfc**3*lS'*!7-» ^ywtt/fl 
GCtg-f S^ftiT^^r^tiSftSo •£©£ 

ft, 7y-^«©sc^cr, ii^oftGc©#)iittSft 

6tftGC!iSBlffiift5 0 
[0 0 54]ff*^8, 2 2, 2 9|:#515ili, 

yrot-^fiwrttwoarbixa^^a:^ h©-yvf 

X©#*#4WnU *©#**<&> J: 9±#ft@£lMX 
[0 0 5 5] -jRfc, ^Xv^ Ff^Oi/^rAtfc 

©x$£ (^*p±©t^x) ©»^B*»*ttiEa» 

*Sr*r.- *rfcft^^=^ hSr4^i-5BSi; p« 
y ±©7 y -««*»b#J 9 S-C^tlft^«4:tttB-f5 
±kE©J;5 (-^-7*v ! ^^ h©^-YX©^>t>^J: 

Xt Ltfc< dttdio-C, ^©tJtPHlTbtl-fc^-T*^ 

btL5t#, ±fE#J<9 iTf-'TXJ; "^/hS^^v 5 ^^ 

h x-htitzmm r*t So ±tBt u 9 stim xttiEa» 
9 hAmc&m ztix^tz/ * y mw^wmmx-i* 

Sr«t>ft <tt>^y ©<£fflSb**i[«i)±i-5 rtW 
i ft 9 , 'Mroc pumt tt©Sv^-y^rA|r« 

[0 0 5 6] It*il9ic:#5?§PJf4, mJlH^-Xv?^^ b 
©-y-^r X©^*^^*a-f- 5 v-7, r A©ftffi 

©»* Sr^*P Ufcm v-^ x A A» b -50 9 ^ 5 X n 
+6*«I4, Wri ©#[ffl MttttK: WrA fcfi^ii 

^tv-^TA^f>«9gS^n5Xn^yi,^^^-;HC 

[0 0 5 7] rturifl, -S^-Xv?^^ h©f--TX© 
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*lk#*<4S. 
[0 0 5 8] R*4 11, 30 * * y © 

h©iM xj:?>:*£< j.oftfc/h**iN<x©«:« 

[0059] 2{c#5%B^tt, 

X©£«R i XSr§|* i +5 7^ y 7— >3 yy 
[0 0 6 0]»#«13, 3 1C«838Stt, ^*y© 

[0 0 6 1 ] W*^ 14, 32 fcffiSJSIJlfA, ^ 

* y © t - 7°^«rt fc^Tv^;? «r« 
■ hro-y-'i'Xro^&rT'y^— >ay 

~fv Jfy $ 7 m — ^©PfT/tti L(C J:o"CiSJ£L x 

(175'JHr-i'a V7*n ^9 A-C 7a-^©BftfHJ 

[0 0 6 2] rftteJ:!), SllWgg, ->^7^s *5<fctf 
7 A- >tU»t -7°®^^ (C#J 9 s r 5>tt 

ftf 5 r t , CPU/^-Wty ©ffiffls*** 

[0 0 6 3] f»*JSl 5, 2 3, 3 3t«5Ifllt f 

Mia? 7 * *» e> ^-t*-^ i * h § ^fcsf sij a -r 

-f-S^v^ h©£fifcffi«*#tt5. 
[0 0 6 4] -^^-7*^3:^ hJtH0©i/^7A[t*3VN 

7*©fNri7-*£ LTlEtlU *©^7^*»b^-7*^ 
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###©^-7*J?3i^ ^I^jiO*7'v ; i!!' Ftf^o 
^ y h #;MBfc4£T U * * y ©teffigMWiSU-i- 

c?B#*ih.Scpu/'<!7-Srfiifrt-ar t^"Ct5J;5 

10 [0 0 6 5] Ifsfc^l 6, 2 4, 3 4 K$ 5361^(4, 7! 

^y©t-7°fsi«ft©, <it©^5?=^ h*>e>#flRs*i 

t>*-7V*.ir hSr«aLTa«#fla©*«6«ttt*ISlg 

©^ * y M9 £ Ur*art"8#, s*-7S> 

4#iit©3?l©7-^ (r©35i©7-*i4. fcixJ4:t 
7*5?^* h©#BSM^^1-, M*9CK»tb 
ixaio©«*-e&5„ ) *ME*U *JHBMR©SXI* 
20 Sd s N©#fiP,il^©^j5^ixfclf|5^©^-7*^ 
a* h^^1-m2©r-? 7 ^l2»L, Il07-^4:S 

- * SrW^ttli- i: i iw«7- ^ £St::3? 1 ©7- ? 

[0 0 6 6] r©J;5t-«^-T5i iteJ;i3. 
*?-?-?=f- -five)? y rSrtT 5 i#(-v ^©^U's'K 
Sr±©*<Tt, ^-Y-7°^4fci4v-^7-^yi'©^ 

yr^(cte©xi/;/ Kici l9llTfc/ I £^-7•'v , ^^' 

^ttfci?, ^'v^ MW©#fiBB8«A*aES$^Tt, 

30 v-i? 7-^^»(c7^ -7°^^ 5 mz-, ±ia©Hffc 

*r#fc*<Jt#T*6. U*»l>, yy-«*KU:S^- 
* Tf t ▼ - ^ W**»*T b 4 V \ fc v * o fc 5F»#* Kit 
40 [0 0 6 7] 1 7 t«S»flf±, Huta#fi8,^7 ? i> 

§ttfc^-7*i^^^ h"Cfe5t#Jc©^ #fiajfe©SK* 

[0 0 6 8] ZtlKZ. >9 , t7*^x^ b©#BgP^«©^ 
M^F©#fi§5 l E^^(rT-^ Sixrv^aifre-K, I2©7 
-9 7 tra^-ClElt-rari^^<^9, ^l©^-? 7 © 

««*sJ;^-^K5ii-5i*RI*-t©^Stt<t;-ets. 

[0 0 6 9] 

50 immmmmm) ^ommo^mMmx-h^o^ 
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7 k-mmmte * v m *> % xmm<om i&zm 1 ~ ' 
h 5 3 zmm Lxm#mi-t&. 
[oo7o] mi mmmm) m i raw©^- k * 

PU l hit?*? =.9 H»ftft*'fSt-7'«Wfc|8±tJ{^ 

■ffl*Mf5 I/0 3ii»6**i-5. *fc, 
^*7 , 'n^7ASr/^y(-D-K-t--5#^i4, CD-R 
OMfi!S!-f >?7^-:*4£fflV\ ^P^AWt 
#jA*^fcCD-ROM5^Sc^S?5J;5(i1-5 0 r.© 
CD- R OM#3WR»W»::« AlB»«E#fc*B 

[oo7i ] ®2\*yy h^ro«*t*i-^ps'^ 

H^-feSo IslER-fe^T, TJ-^M^^teCPU^y^e 
y SrSHRfc LtflU «MMBlc±5^A^-^Us' K© 

mmzmm-tZo vm s^^n^? 

MJ^T©^Jl£i*##l;t(i J a v a^ffi-v->^i LT{f 
(J a v atiSun Microsystemstt©ffi1I) C 
0*S\ *-^iVM«d# J a v aOSWt 

Ztommzfo CTWtfffl £^3 7°n ?7 A^e -/Hf 

[0 0 7 2] BB3tt^*!JOt-^«*tft**n.S* 
7*5^:7 h©#fiBH«*5*05^^ y ^ t ©HWSr^-TE 

A 5 ft* fiy9±.<Dn -*/^fc^ £> 7 'J - Jb© 

[0 0 7 3] H 4 f4S! 2 Lit y 7 b?^T©fH)&£ 

T, GC^-^a-M OBGClrff 5fcft©#lM© 
/u ^7 /VT?fc D , GC^UyFll ttZtl 

-frS. -Y v^7°y * i 2f±, r.©^K% r^uy 
s?»->n o© r^T*^* b£*£j &pftfffiu *fc 

C^a-zH 0© r-^-^#^.j tr^tti-fo 
[0 0 7 4] fr*5, 0 4id^Lfcf!l-ete, ^WyW 
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<Pm^~ K («*.« J a v a b©#-gvM b a 

A 7- 4 7*^ - KKjE*+« a 7 SrRtt T J: V \ 
(#l&fi J a v a©j§-g\ J I T (Just-In-Time = >v? 

ILfc/Vy KT&S©-?, H 4 }'^Lfc^>-^7°y ^ 
1 2^§fKGC*^-^l O^rja^T^-fe^-fS 

[0 0 7 5] mSfiGCfefi^it-ioT, t-7*« 
10 7 7 i/ y V b Sr«?mi-5fc*©=i v- 

ioT, (B) l^t±9C77^>h«^ - 
[0 0 7 6] ±K=*V^->3>14m4}^LfcGC;e 
' 5. 

[0 0 7 7] H)6tt=i>-x^X h^-fyfMfi^lt 

ta-rsfcfe©AP i ©^fflw^-rn-r-fcs. mia© 

20 (A) lc*-i-J:5t, Mai Sr^i-SSul-^^T 1 ^^ 
N^-Y ^^-|§^^©^(±lBI4&tr^ffi1-5AP i #A^ 

x^r^ h^-f s/^^«i^lll©*IT^Wi-5AP I 
#B&$§frt5o (A) f^i-^jTJttr.OlWKaV^-* 

fcU (B) m*i-j:5^ ^ai©^^r- 

h^-Ys'^iS»4LT:V^tf, AP I #B©atT^, M 

30 'B£=tf--j-5J:5fc«ya-c* atr-toafc^yT 1 ^ 

14 a fcf- Lfc r fc t^b^^©-C\ «B Sr«IS6fc-r 

tXh<9, feSS Ufc C t icfifeft e> *v ^ 
[0 0 7 8] 0 7{±±|a©^at:7a-f i ^-hi: Lt 
^Ufct>©T"fo5o *"f, AP I #A^a=fTL-rA>P>*D. 

mutmn-tz (s i-s 2) . roMiwut 

t, A P I # B =Hg?r LT\ -t©M!5f[t^5t#-r?) (s 
40 3) „ M*)Iii^yT^f^Y7f©ft^ti 
-g% MiaSlt, StM&a l&%ff i-Z> (s4- 
s 5— s l-»s 2) 0 I!5liS3yf^ b^'f.s'^© 
#5S*Sr*-f»&, toa*)l*7i-5. rroiptFJrg© 

[0 0 7 9] H8ii±f5AP I SA&i^AP I #B© 
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5o APIjfAClff (^fAn-*) riSfctll^ 3 
5 0 AP I #B^fT$tb5i, ±127 7^ 

[0 0 8 0] 09li3^7^h^^yfOMIfffi^ 

[0081] iio fi_tie=>v-^ v-a y©feg^Ji£ 

h£}t5EL (s 1 1) , ^nUr^f^^ Y 

(s 1 2) , =tr-ififcffi©^uy KttottOW 

AP I #A*Wrti-5 (s 1 3) . % LT, @5t^L 
fc±5fc, t-7 0 «rt©^v>^^ hSrjfefiH^fcWft 
££ffii8t~=tf— T?>r itioT|g*r^< (si 
4) .lOOt/v'i^ H^O^T©^— riS&S-frtL 

a, ±ieap i #B*mfii-z> (s i 5) «, io^iic 

.£■*), APIflA^ffLT^t), A P I # B £3g?rt 
S*-C©*SW(- = Vr#^ h*-f yf-*536±Ufc!6»5*» 
*AP I #B»B59«iU-C#foiX*. tLamx 

v?^* b^|Si^*Lr^5fI*l-S0 5 ='t 0 -t-2) (s 
1 6-*s 1 3-* • • • ) o tL^Vr^-^fT-^yf* 

t&mZft? (sl6-sl7-sl8->- 
10 0 8 2] ±^©WT-(i-7-^&^-f-7 ,, ffi(c: < };5G 

Gcfcaffl-f5»§-, mi i*»j:ihbi 

[0 0 8 3] HI lf4±IHffi¥?i(-J;-5GC©7n-f- 

y -«jf©T-^ ©^- h / - sK-f V* £&fb U 
(s 2 1) , *©A~-W-KfcftSi-«, F r omffi 
«fc<fc**:/-;?=* hfcTofflJfcfca:?*-* (s2 
2). (t-^fi*ttF r om««tTo«*CM?) 

««4rTo«itU Toli^FromggiLt, 
^©jM^^SKOi! t) 5g-f ©#\ tt^ffiK iS^-v' 



12) 2000-99351 
22 

23) , ^Ct/^x^b^ToWlt?^ (s2 

4) „ r©«yiS:yy— cifltbSi-^T©^-^*^ h 
[ o o 8 4 ] m i 2 lis 1 1 tcfctt sis¥^a©^^ 

* h*To®«F^©^fiig(r = f-i-5fcfe©^tr 

^©x-^S^ii^ftftV^^U ±f5AP I # 
ASr3Bfi : L.T^6> (s31), t/^n^From 

io mm^r omMK^i-^ (s 3 2) 0 ^©|£, ±fs 

AP I #B^|gtft-5 (s33) „ i©rt{Cj;9, A 

p i ttA^^ff ur^b, ap i #B&3Sfrf -5 *-e© 

IW^V/^f^ f*^ 7f«4Lfc«^z)SAP I 
#B©M(9ffii: LT#btb5o feb^^T 1 ^^ y 

LTV^ffl«icSt>*^¥f 5 ( s 3 4^ s 3 1 

[0 0 8 5] 111 3*5<fcU<IIl 4(±=^-r'df^ h^f' y 

20 HSLJ: 5*1-6*:/^** htf*W»fc»##*.&;h, 

. [0086] my-zn 5*&, ft-nmir^ir^i?*. 

? h^To^«rt©3T^{i§t='t°-1-'5fcfe©^^ 

P>*»©7 J -^^*t)itH^^«t 5tU-CA»b, 113 
fc*-f±5fcAP I #Cfc36?r*-5 Cs4 1) 0 r©A 

p i tf»*Lfc**yf«4^»i-6*#a*!Wi±L 

30 ^y^7x-^ffc5 0 (jEV^-C^-^^i' h£F.r om 
W(*6ToWK«?t6 Cs4 2) . ±E 
AP I #D&?§tTl-5 (s 4 3) . ;©AP I |*±EA 

p i #cj4*pftftu*ii-c*»?>, r©AP i #D;Wt>'tB 

* ^©ffl-fl^ •=£■ y ffl^t^F, fr<DT'~? ©# 

tii^^^ufc^if^M^tti L-rig§tL5r^y 

LtAP I #C*Wnh, AP I SDtM^ttSrEti 
(s 4 4^s 4 1- • • • ) . 

[0 0 8 7] 111 4(4±f5AP I #C*5i^AP 1 #D 

©*-^/^(cfc^ts«!! ! ii^lli : gr^■t-7^-9■-^--^7:■fo 

5, API #C©?§tT ^fctLfi, ©T 

ji;y-^i!)r^^!)7U api#c©^7^-* 

i^CMMU (Memory Management Unit) ^rf5^1"2> 0 

4fc s ap i v-Dfimnztizt, i&'^t-fr-m 

50 fe*iifc««!6S7l' b^^fci:$W?ll^ s 5i4:L-^VNj; 
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5K:, MMUfc*f+5±BKS*r*l**-$. *U-C±ffi 

[ 0 0 8 8 ) H 1 5 tt±E0Wt^ffcl$©MMU©*yirt 
»*jW-7D-ft-hT*.i. ± 

[0 0 8 9] ft*J, ±SS©fia|T?(±*^ffifc±5GC©» 

^ ->a >©»£l;:fclSI«K:»ffl-c§ 5. 

[0090] (.mztDrnmrnm) mi 6&i:v®i 7 a 

4 > 7 V t > 5 MZ. ^ - i? n U 7 ~> 3 V-C # 5 G C * 
^ Ko«ife**a»WK9I9»*.5J:5KiLfc»fr© 

[0091] 116© (A) fcjjrfJ:?}-, GC^l/? 

[0 0 9 2] IHH1© (B) liGC^V? KWtBfM 

LTV^-So tiWGC^Vy K©S3feffiA s te^i: t, 
*ixJ:!J*5fc*©i*VV*U5/ K*Ra a dyttttfcftil 

cptr.GC^Us' K©«ft£#3S<fc*tfi, *©GC*u 

totEM&tyWrtZk. ±|H©GC^.u-> Kjjl^^i/y 
K©*Q!SI*ff r.©'«fc?}c1-*u£> -£J1 

■ [0 0 9 3] 1171^1^7 K©<S3feJJ © 
*-^©f?5«!!a^llItr*1"7n-^^-ht?fc5 0 
«3feg©{Efi|gifc®fe b fc . ^©«©i23Ett*tfc?1-5 A 
p i©38ffi::.fct> ltv-'So :rttt, g 
cxvy K©2o©^«*»:£-i-5BK, MffifeS©* 
IrSS+SAP I ;S s ?Sfic52i/5 1 , Hi 7© (A) Ic* 
1"J:5^ *©ffi&GC*Vs/ K©iS^5fc£©«i:LT 
K^i-S. (Sff*«©i£S:K^-r*AP'ias38 
ffSiiSi:. (B) fc/TtijC, ZzOWkGCTsVy 
V©«iBfc*©«i LTKJE1-3. GWVyK 
©MftftSWBHWSrK^i-SAPl^JStTSixafcx ^ 
H© (C) ^©ffi&iSl^U IsMfc-KM 

5fcj£©^£l§:$El-5AP I #ISfT£*i,5i:, I^H© 

(D) *©«*rRjM-5. 

[0 0 9.4] Hi' 7© (E) fi % ^-^V©*^^- 

**©WS*S»t <t 5 i-f S^^iJKAo-o^ fc© 

*) SriiSftifeSro^a-^bffiOffiL-CiSffiifeS©** 
-fcHfA-fS (s 5 l) 0 ^LX^^'y^-yiA, itt- 
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2) , ^v^T{£ffi^g©^a-^e 3 Gc^V'3' h°*mm 

t3f-^ &® D -ffl LTi^tf 3tS©dr=.-ic3f Ai"S 

(s 5 3) . 8EfcR£S*vc^ 
6*«*«l»W*ri*«*IIW**itff5 (s5 4) 0 ea±© 
*Bl*rl*!>fi-*-w4fcJ:o-C, **i?»-7©ttf!Mi:J: 
9H16 (A) fc*LfcJ:5»::GC^Us'K©«ft«*s 

TMU Wl/y K©«jfe«Ki«-JSi-5=¥»-©«f*,fT 

10 m\zfc.cx'&%:kmm<D*>r>J~~9 ^y&nt>ti, m 

16© (B) lOTLfcipt, nyr^h^^yfiS 

[0 0 9 5] Hi 8(4±IE©GC^Ws/ K©i«M^gBf 
IWSr'AP I tioTKSWtli Lfc*&KoV^*L-C 
1^3. 11 9I«©AP I©"Ft/fflUK^:Cfc* 

r©API©|gtr (WtA^-;!,) dS&Jttf, ±|H© 
fl!ffifeas*IW4:-t©AP I ©^7j»-#tJ:o-CKj£ 
(Sft) 1-5. 

20 [0 0 9 6] H 2 0 tt±|B©G C 7Vy K©itff 

W*«je«ril6i:i-5AP I Irf^B^ACW^t 

(s 6 1) . SI0i4OFF^'r-fo5 
©T% :©77^0NL (s6 2) . ^i£©7!J-ffl 
JSS:!^, ^fL£!EgS-r5 (s 6 3) „ tOfcliGCCS 

(s 6 4) , ^Sfi, tulHJl-^^fc^ y -^©^Si 
as© 7 y -^©^StW^C/htbtfe^V ( s 6 

30 5) , y !) ~m^ommmmvx\^i, gcxuv 

K©HJ*jfe«l*IR]4rfi< L.(s 6 6-»s 6 7) , 7P- 
$!#©«*#»'> LTV\h,fi, GC^Vy K©i»5«ife* 
BfP B ^ft<1-5 (s68) . «i©M*i!)St. - 
©-ticioT, GC©ffjfe«i4J»Wfce»iH!**t 

So 

[0 0 9 7] 02 HiGC^l/y K©*®5fefiffltl 
ffiftJt &m k\cX 5 JBJHSrKS RTflB fc LfcS^•^-oV^T 

- *lt^s. (a) r±M«asftv^, (b) am^m 
&xhz>o 

40 [0 0 9 8] @2 2(4±ISjaffi^!S^TiIt6i:i-5MlMiS: 

jap i (owTfmuzi&cizx-^Mc&tfztm^m 

*7F-fya-?-^~YXhZ>o r.©ja39iiS:^AP I ©H 

5 (s71-s7 2-»s73) . *©^:, C©J1WIS:S 

API ©^7^ ftfcHJB©*fca: c-c^ • 

flME**«WB«rWft«-f5 (s 7 4) „ ZLX, t<0^ 
«5fc*i*B»J:tWH!«5fe*"*IIJftKJE3a»i-5 (s 7 5 
-s 7 6) . 

50 [ 0 0 9 9 ] fc t *f£*HE«4'^i'* iVm-fZ i 5 
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^9A©**fctt, K©HH)WH<fe5J:$ KtStfrtlcAP I #A' fcSMrLfcH, ap I #a' 

tjajwaa^AP i u ii»©T7*y *-~> 3 >:/ «^5fe«p B i^7i-54Tir, ijsft&a^Tf 

n^?A©i5fcB)f«ttK:CPUjWI*fUflii-6T^'y ■ 6i»5a»*r«*U<\ tL^TL*^ 

SAP I mfti-Z>, It, GC^l/yKOfM^aoftlitJ;!), G 

[0100] [Jg 3 H2 3*?-,fctf|g2 4(4 C^W/ WO«|OXl/ 7 H^yj*^ M 

MW^-GC^i/yK^trU lo!)7;^^A ^yf^MrtteS, i © i J: 9 fcttfc&sa* 

t±£?if*-f s i 5 1 Lfcfiajr-fe is , m 2 3 ui^f ey-c ait b^s,, 

B,^ W 7 K 1 t ^ U y K 3 # !) 7;^ Aft ©If J io [0 10 3] i2 6tt±fBAP I #A' ©fl^fctj Urft 
il%>XVy Y\ *U-y K2#Sy At£©gjfc£frL ^A-fc&tt SMS^m^"^ n -^-y- h T 

ftl^l-y K (y-7Wl/yK) -e*j5„ *V fe§. ;OAP I onftfffl LA* fo*US. ny^M 

y K3^GC^I/? KT*fe5 0 ^*yC7!)-f«## ^^77^1)71 (s9 1) , Gai/yKO« 
V^a#tt«-C. ^U5'K2asjWTSilTk^*i:*K:^^ " «3fcSl$lll]©»B#ra (s 9 2) „ iLT. r 

VH#»±filtJ«Ka*«^Uy Klfc»**t, ■Y'O OA P I #A' ©'<?>-*-WbfiilMMWII (AP I # 

M©MI:g@t5^i»y ©»»«&T-ttitf* A' tr»t?Lr*»b, A p I # B SrSSffJ- ■&*■?©# 

^K2-I5. ^-<>-h2^^^-ttt(i^u IB) i±ffi»^!Bli:©*/hJt«*fT5 (s9 3) . fc 

. y K 3 fc*D.a^»«. tUVyK2 ioT7 U ^FJJ^gN&l^Fal J: !9 ^tttUS G C * v y K©H5fc 

y-«*S^»Jfe»fc**U'<A'*lHB;TL*:i#» * &&3ft$JM W£< 1"3 (s94). fc*5. API#BP? 
V-y h*2<D$l! ! m&<PWiLX, X Vy K3©GCXl/y K 20 tS'tti ± S&Sfaigt : =a yf^^ j*^ y ^©#yi|*) 

r.©&SCioT7y-ffi«s«ft$tt5 £Wt08:i3j:tfB9te*Lfcfc©iH«-Cfe3. . 

i7> l/y K2©M--I5. 1) LGC^Uy KWilll [0 10 4] (f 5©IIii) 12 7|±^*y (t- 

ipf-r^MriS^-ftUS, GCOlt=fi)otU 7°f[*j» CTG C©r/U:*y XA£$ 9 #*. 

VyKl^I»5„ I©J;?C!)W^Att©i 3fci6©feg^ll£^-t-:7P-?-^- hffe3„ 5fcfV 

*$tl5^.Uy K-Cfi, -jfSiC^^ixS^-T-v 5 !^ h ^^y^ffl^COjSt-ttvtCf&DTifcDT/Urfy XAT*G 

©*#'>*<, *tt©T«ltfTTII-e*>a©-e, Cfcf?3*»**-t-L*vHI*KSL (slOl),^ 

CT±E»#u^fctS!*L-C*5tttf, xi/yK2i:ft !) (si 0 2) . rjxHt-T'itt 

*Uy K3©y T^-f AttOR*Sjh,5fta#«»f<? -5c **y«H*#L# WI t h 1 4r«*.fc»£ % GC 
t/i^iSi^ofc, ^H5-g-j4S|ll3gT?#5o 30 T^D XA (1) C0^lffiT'GC«rfT7 (s 1 0 3->s 

[0 10 1] 12 4tt±f5^VT-^r^ 10 4). P LSl^M t h 2 SrHA.fcfc 

^j7,/r-7a-7©M«l^Tt7c-ft-ht 6, GCT^^yXA (2) ro#li-C?GCS:ff 5 (si 

fe5o jfe-f-Y^^hfl^SWtftlWPL (s.8 1) ^ 0 5^s 1 0 6) . KTiftfeS. ilf. L#VMtt 

^yMSSg^LT^auf, jftJSi-Syr/w^-rA^U-y t h lftl^VMitt h 2 .tO/h^K, GC7MDA 

KKam^ h&*>r yf-f5 (s8 2) 0 -f^l'h (1) fc LTfill 1 6 Kl^Lfc. GC^Vy K©tf 3fci£ 

^B^L-O^T, 7 y-ff*^^^ ©is&i£$:£:Eialfc«}jg^*&gS:fi 1 5. LtvMfiWj^v^ 
*U±\ ;-7;wv7K©HIM«ifcil^t© GC7^!) XAi LTfi, H23(c:^Lfc^ 

(H2 3l:$LfctflT?ll^l/y K2) tayf^FS: 5£#!©GC£3ltrf-5,, - - T'G C g^R^ti^-^ 

^7ft5 (s 83^s 8 4) „ tU7y-^«*Sf! &*.f -7°ffi(C £ 0 ff 5 . »1\ m%<r>W&WS.C P U 
^u^i-tJ^Kftixtf, GC^VyKKayf^ 40 A^6< , ^^©TJiSfei-i: 5 GCWtf-bKZtf, 7 

hSr^^yf"f5 (s85)„ — ^vo^y KM •fco-CgnSffilfc**©;'* 9 

[0102] {%A<DmHMm) 12 5«^V^dr^ h tvfc^-g-fCfi, H] 2 3 (C^Lfc^ffit J; t) G C^fi^W 

y?-©tfetti«:«8i1-5AP ItfcMtsasWIa^* fcffj. r©Cfclcj:o-C#K:j£^7y-**Sr*« 

P I flAtr^tTLT^b, AP I #B£fBfT-r5*-T?© [0105] 6 ©^JgJ^ffi] II 2 8 ~H 3 0 il^T" 

t Lfct.<E>-efeofca*, C©12 5{e:*i-«li, GC« h©fiJ!J^ri^-i'X^r^*5fc*co*Q!a(-Mi-SilT*fe 

IfOfcftOAP I ^BtTL-tv^FBltc^y-x*;* f^-T ^ h©t^X©^*tti2 8llfti5MiEM*S 
Vf«4t5: i^i^aiJUT, •JSc^^aSrtTip^V^ 50 ^-f„ 3 2 t 6 h©FBl(-»^-5SS 
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Tfc5„ ZZX\ EI2 9© (a) fc^-fi?^ r©<f 
'LHi±t»*:t4lH'X-c, Io2©i|iJ|^f h©»<g 

ammo (b) fc*i-J:$ic, ^i-^t^-ys?*^ h 

Ms±C5 0 #H3§5i(;:4ftf4\ mtc\z.«E$LisihZ>*-f 
Y<D-*M X#±EHS*0««E»tr*>6fcft, > 

ft*. • 

[ O 1 0 6 ] H 3 0 tt*©*^S?3: * h±SEt©»lf 

M (sill). HEtfrSi-CKi^T-^^feT 

5^#^y©^T^5ffl«T% .RoS-fig L J: 5 * f 
*9 hO*-fX±0**«fW*J!|!U ±12© 

lasiM xwsawf©.* * y sicty^i * h ^fij t> 

(sll2-»sll3-»sll4-»sll5). 

ifl3H[*rH3E*-r^i+*iW(H:ft<, ffi»T;fe>5. B 
JtlM'XSr'fe L**iI#$*K:S5*Ui, iM"X©*££ 

tf.. iffi?*9 h©4dlfcSipJffl-e#*^««^»^S 

5^f-(i, p< * y ©«B»*!WW4: 46 J: 3 fcifefc 
i-*utfJ:v\ tfc, «i*T»4<-Ct>, «*.tf2©iU* 
©ffl«r#*itf, T KW»36iP^*0*<ft5i:^3J»* 

[0 10 7] H3 1\±±M*7V^? h©iMX©3§£ 

•f, str/i?^? bro^x©^^*^^-^^*© 

57n0i*t^-/^P-FL (si 2 1) , ^© 
gffl -T 5 * T ( fc i X ff T y° y ^ - > a V 7° n ^ y J* <D 

urn • mit^i o®nt>tiz>izx\ sfcfctx.ii2 4H# 

SriM'XSKtHfcU ^©#*7-?£#©5 (si 2 
2-*s 1 2 3) „ i<D^ ^OMr-^^^fiil 
g&L (s 1 2 4) , ^t/v - ":** b©^X©»4«« 

■f* (sl26). |fcV^H*-J--<XtrftJ&f55'n^ 
7^^-;^c-KL (si 2 6) N *<oy°vt?y 
k-^- A-£r*fH-5o l^fr-fei^^©^;^ 
fc#*x~-*£rft#U ^©^tp'CHtJ: ■>:*:# fciM 
XT\ lofctx.S 2©rti^-r hSrBJt-iMXi: UT 
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ifctU *©«&$'*7 1 Ate««i-« (s 1 2 7-s 1 
2 8) . *©« N H*f--fX*r*-«Ii-5? p n^5A*s; 
^-/b£T^P- Ki"5 (s 1 2 9) . 
[0 10 8] c©i5i-< -teX-fit^t h©iMX© 
#s&*a $ ftfc^ , is J; tflSJtlM XtfSfcg £ tifc^ 
(4, J tfrlbZ>fz$XDy°n fy M.^ri?3.—;l>$:Tl/'a— R 
tSritiot, ;>"^yffi«iCPU^!7~-©fSit;£ 

[0109] [» 7 ©Hifijeffi) 149 |J±SB*tW 
10 X£AP I I'ioTlS^-rS^^LTV^o Ht^-f 

<t 5 *-> ffl^-u-'fXKje&a-ett, HSf-wxsrgijRt 

. LTH^iM-X^AP I fcifftW*-. PKHHSftfcA 
P I Tf4, SISfcHfcif-l'Xi: LT->^rAI:lit 

(s 2 1 1) , ISWXgTtto 
t4\ t-7°±©H^f-^X©^#^4rSL, Sofro 
fc«*4r*7*^^ McMOST* (s2l2-»s2l 
3) . HJef-^XSrtt*. 5*6-14, fc-7\h©*:/^ 

20 fe;*:/^^ MrfKJSTS (s 2 1 4->s 2 1 5) „ 
[0 110] l%8 0mimM) M5 OttiESSf-'C 
XSrAP I lc«toTgS;^-t-5ffll©^!l^bT^5o H5 
0l:it<t5t, r©WT(4, *T^-7 , "i>a:^ hiJ-^fX 
©^7-^^^-^^^^ hW^RSAP I SrPf 
t/mUTI5^T5 6 ^©^T-^fi^feFjfSBfPflBff^ 
©ryy-Jr-^a^^^tf LTaU^Lfcfc©Tfc5„ 
-f'J^t Ft'fX^-figtgAP I (4Pft>'ttiLK^L 
T, 3l«ktr*^*^ MJ-'f XBJaJMftte-fcy 
l^v^T, ^rof-CMti VjzZtftJ Xt? n lo 2 ©rhSI 

[0 111] [»9©-»Kfi^S|] 115 I~il5 3f4^y 
•^=c^ bcofiJ^TlMX£^©vKoaMD-tMX(;:5£ 
©Ti3<fiSJ^^i-[lT-fc5o 15 l(4*:ftJ(cBff^©T7° 

f--fX©^*i3j;U«^iiI^©*-g-Sr^LTV^ 1> ^© 

©^flJSriaU^L, ^©^'-i£<45J;5t-> ^Jf-'C 
Xi:»%*€©5„ fctili, t-7"i»S2MB©i 
40 ^ % »#J*-f XffijeaEftS: 







mm* 


1 


64 


5000 


2 


256 


10000 


3 


Ik 


10000 


4 


4k 


5000 


5 


32k 


500 



[0 112] ±*B»«-9-'f X«r«jEi-S»*, 13 5 2 Id 
$ti?l^ X^^A P I Sr WW Ufir5„ 

50 fft^ffl $ titzm W-i XiS;!feA P I f±H 5 3 C^-f 4 o 
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*n*OfcL (s2 2 1) , n#@ ©^fUlMXJi^ 
«*»6>f--fX-ki:fl«Qnt*#-*-S (s 2 2 2)„ ftv 
T IK Xk©«#*m»^$MHl, (mfl 

, j^Maits (s 2 2 3) . wCD^a 

Sryu-T'A ^V^nSrl-f^y^h Lfctf &flk 9 5S 
U ^T©f--YXo?^f!l?rtf 5 (s 2 2 5^s 22 2- 
• • •) o &ib\ ±f5©#iJT\ 1M XAS 3 2 k *4 h£ 

[0113] cm o<Dmmmm) si 3 2-113 4f±*- 

hO**ftJ»JtUTGCO»«ilS»«fc»0 

' »asrn5«**i-Hr*>a. 132© (a) 
■ctt, t-/wiLt, fflwuo*^*^ hfttrt 

■fi?^? b£4j5Srf Sfc&©-r>:/v- b £ LtfflSl 
1t$BW*M^ b©fNir£*1-#ife:7 

»ttt4j*1-S. IHH© (B) Bflt*ot-^|«|:» 

[0114] 133 fi^y^i.^ b©$i*©#«£*1- 
7n-ft-hT*5, PIBfc*-rJ;5t^^^ b 

. U JWhtfffittfttf, -t©*^** b©?9 

? bwfWjjrtK-t©*:*'^* h titcmmite 

[0 115] HI 3 4 te^'v^ b©£$©«yi^l«£ 

So 

[0 116] :©l5i:t7'7x^ bwfNH-JSCT^ 

«ttt77 ^> > h z^mmrxz , y y oftfflg) 

^tttKtx 5 r. t K J: 9 , G c tcffi* £ tl% C P !7 - 
fc*J-e#5. 

[0117] [mil ©SffiMU ftlc:, -^-^ 
-/SKi^^y^ y ^y^^GC^ov^E13 5~4 

[0118] 13 5l^-^&^-7£i:J:5GC«) 

://!✓©* !J 7, JhlSy 'J -Sg^i-iS-^" 
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UT5. 

[0119] S3 6 fill 3 SKlfcttS yrj 

-^-^©ft-g^-B.^ y 7t5t©-!?&5, *T 

•^-^^-^©ifeSC^V^Sr^ftL (s 1 3 

1) , «fOv-^^!J7L (s 1 3 2) , ft© 

▼-*©fl«*-e#-f j^MMtt*** (si33). 

r©4Q.gS:±T©-v— ^toV^Ti(ft!J)Si- (s 1 3 4^ 
s 1 3 ■ 2-» • • • ) „ 
10 [0 1 2 0] S3 7 fill 3 5 rj}-;7* ? b © 

^-^-^©jfcfflfc^ (s 1 4 

1) , *©***«UHU ▼ SjftTi^ftrMx 

b©fc-:/|||*F»3©ffi11S:Sf*U f£S©*:7v^ b 
Sr^*-fS (sl42^sl43-»sH4).SP 

SaS*,#!9iS-t (s 1 4 5-*s 1 4 6-*s 1 4 2-» • • 
•) „ ^ft\Z&<Qi—t>7—7'M^-? ZftX^Z* 
20 7'^i^ F^gL, %<om<D*7°i?*f hSrt-T'ffiW 

[0 12 1] t&iE&SBC-f 5fc*f^ Jfe-flltrffiifcS 

5„ 

[0 12 2] 1 3 8tty y-aisstJ:s^-^f+#©^ 
WSrSH-BlT?*)*. (A) 5 /u-W-K 

MoT, #fiaBB«tfc5/-K b) fc-*- 

? trft-WS. *#ttfctt-9'-^7 l -5 r A'±©*affi« 

30 ©tfy nfc-fcy h-ra. r©yy-»a«, fciitf* 

^£^Tf\ ^i?^^ M^t^ttbtL5^m©rtS»cJ: 
oTWfifeStt, r©^v?i^ h©#B8H««:il!!*rfc 

[0123] (A) /-Kff3ST"7-^ 

r, (b) ©i /u-hy-K^e>y-K#-§-7r* 
^^tus^v?^^ b^©#fi?.n«^fctbr, / — k 

#-§-2-e*$tb5^^=^ h^b7- K##7-C*$ 

fc i * , /w- W - K*» fo y - K#* 7 * ^5 
3?*^ h^©#J«BB«*l6fc*LTV>5©-C» (C) (r^ 

r% #fiSM«©^5E©foofc^-yi>ii? Mcov>Til, 
*<D*7i?=.t hfrby V -&1lliXZ:<0*7i?=.? h 

50 -rs&nasfcs. 
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[0 1 2 4] 03 914 h<D±J&} ©fellft ©jStf-eWii^d^^oT^i?!^ h©#iiw#^^t: 

*^1-7n-^^-hT-fc§„ *T*-^U{r*fLT Gray-?- ft 5 ©t\ 

^^©Py^fcjgi&L (s 1 5 1) , fc-^«Srt DiS**tt*U**fe*V\ i^iaotlll^ffco 

©£Vvr^4*«*Sl, (s 152) , ^Lipi-T T^-^tf^S^tf-ffc, GCiH^ft^h 

f--rX^fiJtJ3T (s 1 5'3-»s 1 5 4) , #ffJEM© [ 0 1 2 9 ] 114 3 f4±fE©F^lI£#tPj-f £fc#>© r-y 

Mjr) tfiv (s i 5 5) , p-fftisv-^f^j ©#issr*l-H-e&a. 

fASrTVD^^i-S (si 5 6) 0 (A) »B3 8fc*Ufc (A) ©«t«-e»Jii^*»*>oT 

{0 1 2 5] !H 4 OHJLE r#«Ho-7-j7##j © #flBBiffi!»s^kUfct#©4)tttSr*i-. r©±5Ki» y 
«4a^)HSr^1-7P-^ + -h-ejb5 l> -3fe-f, *HHKX 10 - K##3 *T'v-^#^.^ofc#^-t:-#JiA^II^ 

U ^S©^-^Mhite T*fe-575>5^^J^i-5 0 r -5§- 7 xm£ti5*7i/x. ? Y ^(D&Mm&tfi&tztiX , 

©White -^-;?(4fctx.(i00©2 tr^ ft, J- K#-§-2 -eaSftSd-T*^* F^£>/- K#^-7 

-7-^^^T^^V^^^s*-T5o tU White -7- t^Sh5^i^ MS#II£ft3II#.i:ftftff, # 

?T?ftttftfi, fCfc^^SiiT^SO-C ^©** fl83fe©y-K*f-7'Sii-7 J -^S:^-^^^5'^K«J 

MS^^T-fSo White -v-^-efcftfdf, -?:ti*Gray(r fr. ^©f£, Wii&3ffiaS»7 LTGC^ Uy HKMo 

v-^-f5o r©Gray-v-^(47tix.ii01©2f> T> ^-^tt^SrSM Lfcfc #, A— h ^ - K*»b / - 

**ft, #BBSE3E©fcofc^^=^ YXhZZkttM m*7-p*£tiZ>*7i?=t Y ^o>*mtM1fi»1tti 

e*-fSo **5, Yfrt>-?-?<D{iLWLi:t\'%-ir T^5©T\ (B) ^-fipic^^Sr/i'-hy- 

fcirxfi^v 5 ^ F-©T LT^- 20 KtcM LT&©#BSI!a«fc;fcS / - K##8 fc-v-^-f 

7-fey h^riP^Srir^ioTtT^K Y<D 5 0 r©H$,£T--ji 9 ©7 y -g^£jrr U ^©^ 

diLS-i-twi^ft^i-So ii, (C) K»-*-J:5fc^-^^^y^©rt*lcJ:o"C 

[0 12 6] 04 ill ry *£ft* / - YfrbV V -&iVloX$mmk\clbZ*-7 

©^a^ii^^-ryn-^-v- hr-fcSo *■#", yy- y\z^^x-?-?-&V!$-t%o rwa (d) 

SrimSfc*©^ v^*y y-©;i— hy- KJE^ftS fc*M-<fc ? #figga«lcfc5±T©^^=^ hfco 

t (siei) , Sffcic^-tssa-y^i* Hc^-r ^x<D-*—?tt5-&%rrirz> a 

(sl62), ttV-cyy-*il!!o [0 13 0] 04 4(4 r#BaSEJE©^-^^j ©&31 

r, tf-fv***©*-:/^** (s i 6 #«BSr^i-7B-f-+-h-e&5. :»i}t, #JS^ 

3) , r©*BB*ryy-O*|l*-C|fcJ0Si- (s 1 64 M^fct/^^ h *r#i-f-^t±Bv-^^#y 
->sl62-*' • •) „ •£©$, ^WyF^^C 30 ^ fc«tf. ftfe, ^7" ? h ©^©^SttEl 3 9 \Z 

jfe«^*-f V^tr»ft** (si 6 5) , *9v9V&> *Lfct>©*bb*V\ 

5^-^^^ M-^+S^-^&tt-^-fS (s 1 6 [0131] 145^ ryy-Sa?KJ;2,^-^# 

6) „ ^©m, #^*£**y:7©&i-#Ki£*-C -5-J ©^a^HI^^I-yn-^-Y- hTfcS. *^y7* 

(s 1 6 7) , r©*0.a*yy-©*«*-Ci|»!J3gi- s 1 6 l~s 1 7 2©»tti4 ll^lfc7c-f ^ 

(sl68-*sl66-»- • •) . ^©tg, K* - FC^fy/s 1 6 1~ s 1 7 2 tm£Xh?>, i© 

^y^©iJ:lC#t) (si 6 9) , mm<D®Mt:Xl/V K HI 4 5 tCSH-tflifH, ^^.Uy F^^y^toV^oy 

^^y^©ft^*-C*#t)ig-t- (s 1 7 0^s 1 6 6-* • y -$i3?£5£7 Lfc^ ^-^^^y^^bf-?^! 

••)= St>lccoxv?K^^?^i:oV»TOJHI* 9 ffi L ( s l 8 l -» s l 8 2) , ■€r©7 f — ^-e^£ft5 

■i-^t©^* K^^y^Co^tft 5 (sl7 1-»s ^-7*^01 9 McfcfJSI- 5-^— (si 8. 

i7 2-»s 16 5-t - • ■) „ i©-i©yu-Mi: 40 3) , %<D*7i?=.t Yfrb-y y— ^rjyio-cy y-©*: 

1 5-^-h/-K*»b*E**5J:O t ^-^«-4-Srfi 1 5 5 (sl84-^sl85-*sl83-* - • •)'» -©& 

(s 1 7 3-»s 1 6 - • •) . I5r7-^^?^«454T*?-?^^y?»# 

[0 12 7] 124 2BI4 ltfcitS \1rf&=.9 y\Z 4^-$'%-g.%fLtj:tftbmMt (s 1 8 l-»s 1 8 2-» 

#js+6v-*W4-j ©iaa#w^i-7n-^-^-h • • •) . 

X'&Zo r©^a(i, ±$.£tlX^Z>7i-7'V*? bfrb [0 13 2] 04 6I4H4 5C*3tt5 

v-^f-^±©fill:ttlb, Black -7-^Sr#-^ SEt5?-?Wj ©Mf)llr*t7B-f ^r- F 

-r-5, ^©Biack -7-yiifctxiiix©2 try b-ca* r-fe^o r©^af4, ±^5c^t^Tv^2,^-y> J iy 

*ixTV>5^ffiSrjt*-*"S. -=?-^^-7>±©feg$:f+* *tt-$1r5 a 
[o l 2 8] ±JSLfcJ:54^-^W-^©*ffi-ctt. ^50 [0 13 3] r©* 5 fc^-*** y **JBvv5;: ite 
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[0 13 4] HI 4 7*5 J; #04 8«±l2-7-^^^s/^ 
trfK-fJ: 51-57n-^-r- MC-fcS. H47(4±|H 

r^5^5^^*ij^-fS (sl91->sl92)„ l 
White -r-^tt±^LfcJ:5t*fc*^-^^tl,TV^l/^ 
ttm$:Mvfci-Z>o White v-^tftimS, i"? 
\z.-?-?Z)nX^Z>(DX\ ^©SiMgfci&TI-S,, Wh 

ite ^^^GraySr-v-^-fS (s 1 9 

3) „ ±«UfcJ:5»!:-fl3Gray^-*fi#l»*JEo*o 

194) „ 

[0 13 5] D4 8il±te r^s?i^ Ststj^-f 5-^ 

7Vkk©ffig£if-*U Black -?-t>%:tt5--fZ><, -© 
Black -r— ^ [^JbizEL-fc J: -v-^$tu-CV>St»tli 

3 9»C^Lfct,©il^«T*fo5„ 

[0 13 6] c©j:5fc, #»*j|o*>ofc*^^*^ 

ffl LfcSfi-SltWSrMffi^t?^ 5. 

[0 13 7] 4*3, #RP.^JE©foofc^-7'^=^ K-o 
V^T©^ — ^ £K'la.i~5©(±^ ^ yPXtjii. "t t> J; < , 
F I FO©^y77*fflV^'bi<'\ 

[0 13 8] MB0trefi^-*y-7A'fc^- 

^ffl©'l*fB^IS:(tx; JrzfV^t YXc&fcT—y&tt* 

[0 13 9] 

[58W©»*1 18, 2 5tc«55SWtJ:*i. 

fSAPl ©Pft/fflL/!»e>^p ( *y«tM1-57 ; - 
^©#&ii**«lttttl©il*7S:ft«i-5AP I ©nftfffi 
L*-T:-©r B 1-C:' : fT^nfc^l/S' KA©^©^*^, ffi© 

•5, t> L*#ii*#frfcft-0\h,fcf, ^VyKAO^O 
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4 if o*ft t ± o T JE v ^ J£»tt Srift 1 4 * b , 

[0 14 0]M#12, 19, 2 6(C#5|gSJ[cJ;tb 
tf, GWky K©lS3feg^^Sl^?)#x.5ri:icJ; 

y tr-i/a >-t>m^®&ia±GC7.\>>y K^gi!iKic») 
^y iDyy-mms&WimzfcK&tiZo g 

[0 1 4 1] »*S3tiS5»WtJ;ixtf» API&P? 

DTteflB&SE*. 3 £ i: tfTJ* S J: 5 fcft 6. 
[0 14 2] Bf*a4H:«*38WCJ;ixff, fciAtfiS 

a sttisv^v-;* ^rfeai- 5 <t 5 4 , iise bt c p u* aw* 

M< L, iiflf©r7*y^-->'3^7*n^7A©J;5 4if 
i6WtCPU^ai^iJffl1-?>T7 p y ^- ->g 

[0 14 3] »*qi5t«53SMfcJ:fttf, fitter 

r.tfc4t),if©J:5 4T7 B y'7— ->3^D0if 
7 y JB 94<48i^ot«8t 05K-J- 5 E 

T/U^a^B^Afii, tf^-i* =■ U V i/ a 

[0 1 4 4] ft*3S6, 2 0, 2 7tC#S^{Cj;tb 

*bfc£j«i/T\ p<*y©7y-w©*/0^!)^(iyr 

1 -!) y^Tfcti, GC^ uj/ KdsSlfrStb5fc*, 7 
y -ffl«:d s ii:*>{-«S^ S y rW a* cos* ^ H 

5^v? K©^^4S«^SCIi^-t-5C t^-c-t 

So 

[0 1 4 5] !f*3S7, 2 1, 2 8(C#?>^PJCi:^ 
tti. 

[0 1 4 6] lt*3S8, 2 2, 2 9 \Z.&Z%W\Z.Ztl 

3 «S:B*lffl^t5ri:C4 9, r©ri(cj;i9, =v^< 



( 19 ) W?M 2 0 0 0 - 9 9 3 5 1 

35 36 

ifcfcSb 4fc, =^>j/ g y©fti!)OCPU/<!7- IBU 3Wfc»»fc«6K«©^-K!?iT©«fife«r* 

Sr«j^i-5r t^-e#5 0 - 1112] H$filroy7h5'3:rrofl|^«:^i-^Dy^E 

[0 14 7] »#JS9, l 0C#,5l§BJirj;tb«. im 3 ] iff ^^.9 hM©#J8B8ffi*jjH-y U -*J±tf 

^-^^^ h©iMX©#;fctfM$&£ftfc^fi, *fc, . K©**y:?,fc©|?|#&3M11 

h©f"J!?lTlMXtf5&££*l,fc&H:, ^ [14] y7^i70^n-^| 

yittcpu/-!!7-oia^*<43 0 [@5] => ^ro^ffl^mBj-r5fc*©n 

[0148]«Mll, 12, 3 Ofc^S^Cfctl [86 ] n^x** h;W ^©^MciS* K© 

$r<<D%-zfi?x.t htfS^!J©fc-:/11$£iEIfcft 10 ^^©^©W^-fH 

< WHIfflT?* 3 £ i fcfc 9 , =yX^ H >£fT:bft< [@7] ^{WHlP©^a#|li^-r7n-^-t-b 

rt^^-U ©f£ffl^^(«l±1-So Sfc, nV^^v-a [18] h*^y^3g£#*8&ffl©AP It 

X'1&%&<0^*s*TJ**mfctZZ.ktfX-%Z 0 [19] =»t^ h^-f ^©&§I^i?£^1-:7 n- 

[0 14 9]^*513, 14, 3 1, 3 2\Z&?>%m f"^- h 

CJ:tUi\ gijo^g, ->^fA, *5i(l7^!)XA • [110] 3yA^i/ 3 yroMfi^ t7B-f ^ 

b©1KYX©5M&tr»6L-C, ifcftLfc;*-:/^^ [Hi 1] ffl^ffitiSGCWfea^lil^-f 7o-f 

-C#, CPU^7-£p<^y ©ffiJl£j)^&ft±£*3r 20 [0 l 2 ] ^ftGCM&tt 5SNfiSI«l©iaa#IWSr* 

ir^-e#5o t7P-ft-F 

[0 15 0] M*4l 5, 2 3, 3 SKfRSgHlCLh, [HI 3] «^ifeGCt*j»-t5ffi©#<&IHffll»*0!a¥IR 

hS:4*t5:itiot, *SM&©^^*^ [014] 111 3 fc*m3#MtilflJ»fflAP I (rlS-rs^ 

fi^ffl«t«cD77^V h^TidCfiTl, ^ [HI 5] El 3 t*i(t5#WJ^AP I tM-fSto 

*!>©«[fflS!b*^rft±i-5. *)t, GC«rfT5#frfc, lfll^*t7n-ft-h 

ffiJSifeO^^a:^ h^^^^LSffi^^fi^WK^a [Hi 6] GC^u? K©«fta©a»98f©0!l&*-t- 

tSrifciot, GCfcllMtS;ll5CPU'<!7--*HS 0 

«ii--5ct7)s-e#5i5»-*5. 30 [HI 7] ^Uy K©tf*«ttS8J;U { ffft«B#IB]©«l# 

[0 1 5 1] M#ll 6, 2 4, 3 4K4MS891lcJ:ft fcHi"* 7 n-*-r- h ' 

tf s ^-^^-^-^©^yrfcfrSitfc, [Hi 8] GC*^ K©i««$fc«i$M*3EXLfcfcl«: 

ffiO^u-s' KSrJtfcflK-Ct, *^-:Ap ^H 

*r-7;\s<D? )) TWztiKDXi'y hlzXV&tcteJ-fi? [HI 9] Gcxuy K©jii«fcSB#F B l£^jE^1li1- 

= ^ h-is^^Hfct), Or-f'J^V KFb1©#P.MI¥.^ 5tfcW7o-ft-l- 

SESix-Cfc, v-^x--7'V^Sl-^'f-7 p ^ : n : 5l^ [120] GC^Vy K©^5feSBfP B 1*aiti^M-rs 

*5riis*v„ ^©fcfc, -fy^P^^/HcGC§ [021] Gc^wy K©iU • {&^%^fii<r)m'0W-k. 

?t5;: *fc v SSt<t>©riS s T*#5©r-, yr JlJHSrJ(E3ELfcWSr*-f-|a 

AttAS|RlJbt5. SC/<^^5!>VKl? 40 [02 2] GC^i/y KCil •«MOT!lf x. 

GC^Wy KSr«l^^*r*5< r t^«Ifgi*i9, ^ Jl^Sr^g-fSfc*©;^-^- h 

y©ffiffl&**ttfci*< a. L*>t, w-m 112 3] ^£$ftGc&3©0y&^-f0 

SRfciS-^-^fd-^fcKi-SlWBtffilBftSav Wiifc [H24] 12 lCM(&t57P-f t-h 

i,t, V>o*-C%^-*#**36TL*V\ t^ofc [H2 5] MIWAP I KiSGC^Vj/ K©«*S 

[0 15 2] f!*3f 1 7\zmz>%mKjitlti, a~fi?=c IH2 6] $ffl$lJ#PA P I £ <fc 5 G C * U * K©fe5fcl£ 

* b©#fiSM«©^JEBf©#fiS^ s ISi--^-^ £;ft/0^ ' £3£$iME1-5fcit>©:7P-^-r- h 

B2©T ? -^^fi^iria'ti-r-5it^^<* [127] GC©TA':*yXA*ffl0#*.S* ! 3S#ffl*r 

©fcfilttfcT?* 5. 50 [128] 4***15*^=^ h©iMX©#*©#J 



2 9] h<D^^DOiU!9gT^X©^J 

y 

3 2] t-y««©#j5feSr^i-H 
3 3] bp*©^JiRSr*-t-7n-^A— 

3 4] *7*S*ir h^O#W4r*i-7n-^ + - 

3 5] ?-^&^Y-7TSfcJ:5GCOf«tSt 

113 6] yr©«!a^iRSr*i-7D-f- + - 
7] hm^mmmm^-ryti-^ 

3 8] yy-»*KJ:6-*-^f«f#o«tr*1-H 
113 9] B3 8l:SJ&t57B-f-v-h 

4 0] i3 8tmt57B-ft-h 
41] 13 8t*KSt57n-f+- h 
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[114 2] 113 8ir*tf£;-t-5yn-^-v- h 
[H4 3] -y])-&mti.Z-?"-?tt$-<om&7Frf® 
[■4 4] BS4 3fc#(Si:6 7n-^ + -h 
[■4 6] H4 3fc»J6f6 7n-^-b 
[■4 6] !4 3CMt57D-ft"F 
[114 7] #flg^i:©^-^#4-Offi(7)Mia#l«Sr^1- 
7P-ft-l- 

[■4 8] irf&zLt H:»Sti^-^tt4©l«)j6 
IflE&^o-ft-h 
[14 9] Hje^XroKJEi^^a:^ b±fi!<;(c:SH- 

[HI 5 0] ah/i?^ XftMWfZKM-t^'&WZ 

[151] Hr-fitx.* MM Xco^* J: ##JiM X©0i| 
Sr^-fll 

[115 2] t-7TR*trBf**-<X-WMW+5laai:* 

[053] fc-7*fi«Sr@fi£^-l'Xt , ^tiJi-5*0 ! afcH 

[■5 4] 16*©-?-^4^-7 , ii<l:J:6GC«)«[ 
?r*t7D-ft- h 
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